REMARKS 

Applicants hereby confirm that the invention of Group I including Claims 1, 2, 4-12, 14- 
19 and 21-33 has been elected. The remaining Claims 34-40 and 43-44 have been cancelled. 

Claim 33 is rejected under 35 U.S.C. 112, paragraph 1, as based on a disclosure which is 
not enabling. Specifically, the Examiner rejected Claim 33 on the grounds that it is not clear 
"why one would drill PC holes through the active layer or leave the holes above the active layer 
is not included in the Specification." The rejection of Claim 33 under 35 U.S.C. 1 12, paragraph 
1, is respectfully traversed. It is believed that 35 U.S.C. 1 12, paragraph 1 does not impose any 
requirement that reasons be given for any particular claimed feature. If the Examiner disagrees, 
it is respectfully requested that the Examiner provide the proper legal basis for such a 
requirement. 

The Examiner also rejected Claim 33 under 35 U.S.C. 1 12, paragraph 1, on the grounds 
that "there was no mention of a plurality of active layers in the Specification which is implied by 
the phrase 'to a region between the substrate and the active layers.'" Claim 33 has now been 
amended so that only one active layer is recited. Therefore, there is no implication that a 
plurality of active layers is present in Claim 33. 

Claim 33 is rejected under 35 U.S.C. 1 12, paragraph 2, as being indefinite. In particular, 
Claim 33 is rejected on the grounds that the term "band gap" is ambiguous as to whether this 
term refers to the electronic or photonic band gap. Claim 33 has been amended to clarify that 
this term refers to the electronic band gap. 

Based on the above, Claim 33 is believed to be in compliance with 35 U.S.C. 1 12. 

The Drawings are objected to on the grounds that the band structure diagrams of the 
active layer and of the substrate are not shown. Attached is Fig. 8 illustrating the energy band 
gap of a material. The specification has also been amended to refer to or describe Fig. 8. No 
new matter is believed to have been introduced by the new figure, and the description thereof 
added to the description. 

Claims 1, 2, 4, 5, 7-12, 14-19, and 21-33 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent No. 6,958,494 to Lin et al. The rejection is respectfully traversed. 

The device of claim 1 and that of claim 33 includes at least one waveguide layer adjacent 
to the active layer, where the at least one waveguide layer and the active layer trap the light 
generated by the active layer. There is no waveguide layer in Lin, and for this reason, there is no 
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identity of elements between Lin et al. on one hand and Claims 1 and 33 on the other. It is 
believed to be well settled that in order for a reference to anticipate a claim, there must be 
identity of elements between those of the reference and those of the claim. Since Lin fails to 
disclose at least one waveguide layer adjacent to the active layer where the at least one 
waveguide layer and the active layer trap the light generated by the active layer, the Lin patent 
does not anticipate Claims 1 and 33. Since Lin fails to anticipate Claims 1 and 33, it likewise 
fails to anticipate Claims 2, 4, 5, 7-12, 14-19 and 21-32 dependent upon Claim 1. 

Claim 33 is rejected under 35 U.S.C. 102(b) as being anticipated by U.S. Patent No. 
5,955,749 to Joannopoulos. The rejection is respectfully traversed as applied to Claim 33 as 
amended. 

Claim 33 has been amended to include at least one waveguide layer adjacent to the active 
layer, where the at least one waveguide layer and the active layer trap the light generated by the 
active layer. Joannopoulos fails to teach or suggest at least one waveguide layer adjacent to the 
active layer where the at least one waveguide layer and the active layer trap the light generated 
by the active layer. Hence, there is no identity of elements between Joannopoulos and Claim 33 
so that the anticipation rejection fails. 

As explained in Paragraph [0003] of the present Application, the light extraction 
efficiency is one of the main themes for improving the energy efficiency of light-emitting 
devices. Since waveguides are used for confining light, there appears to be no reason or 
motivation for one skilled in the art to modify the light-emitting device of Joannopoulos to 
include a waveguide layer. Claim 33 is therefore believed to be non-obvious over Joannopoulos. 
For the same reason, the rejected claims 1, 2, 4, 5, 7-12, 14-19, and 21-33 are also believed to be 
non-obvious over U.S. Patent No. 6,958,494 to Lin et al. 

Claims 1, 2, 4, 5, 14-17, 28, 29, 31, 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the Erchak et al. article entitled "Enhanced coupling to vertical radiation using 
a two-dimensional photonic crystal in a semiconductor light-emitting diode," Applied Physics 
Letters, Volume 78, No. 5, January 29, 2001, Page 563-565, in view of U.S. Patent Application 
No. 2001/0038656 to Takeuchi et al. The rejection is respectfully traversed. 

The Examiner is of the opinion that Erchak discloses all of the limitations of Claim 1 
except that it fails to disclose the waveguide layers, their band gap and the positional 
relationships. The Examiner is also of the opinion that Takeuchi teaches a first structure 
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comprising at least one waveguide layer adjacent to the active layer referencing Paragraphs 
[0025] and [0027] of Takeuchi. The Examiner is then of the opinion that "it would have been 
obvious to one skilled in the art (e.g. an optical engineer) at the time the invention was made, to 
add the extra layers of Takeuchi to the device of Erchak in the manner claimed, for the advantage 
of even greater light confining capacity (see Paragraphs [0002-0004] of Takeuchi." See Page 9 
of the Office Action. We disagree. 

As noted above, the common and widely recognized problems encountered in light- 
emitting devices is the problem of increasing the amount of light that can be extracted from the 
light-emitting devices. This problem is explained, for example, in Chapter 5 of the book 
"Introduction to Solid-State Lighting" by Arturas Zukauskas et al., 2002, ISBN 0-471-21574-0, 
of which pages 82-91 and 1 12-1 15 are attached. As mentioned on page 83 of this book, "the 
main physical reason that light extraction is difficult is the large ratio of the refractive indices of 
the semiconductor and the surrounding media. Consequently, a major part of the light generated 
inside a chip is reflected back into the semiconductor." Since the reflection of the light 
generated inside a chip back into the semiconductor is the major problem encountered in light 
emitting devices, there is therefore no reason or motivation for one skilled in the art to employ a 
device such as a waveguide that will confine light to, instead of extract light from, the light- 
emitting devices. 

The laser device of Takeuchi operates on an entirely different principle from the light- 
emitting device of Erchak or of the present rejected claims. In a laser device such as in 
Takeuchi, light must be confined within a cavity so that the photons within the cavity would 
further stimulate light emission in the active layer of the laser. The cavity is typically confined 
by means of reflective layers on both sides of the cavity facing each other. In Takeuchi, for 
example, this is accomplished by the layers below and above the active layer: the optical 
confinement layers 25 and 27 and the cladding layers 24 and 28. As in a typical laser diode, 
since these layers are not perfect reflectors, a typically small portion of the light will pass and 
escape through these layers to provide laser light. Since the radiation generated by lasers 
originate from stimulated emission, the light emitted has high intensity and one skilled in the art 
typically will not be concerned with the problem of light extraction. Thus, even though the 
leakage through the reflective layers of the cavity may be small, such leakage will provide 
adequate output due to the fact that the stimulated emission generates light of high intensity so 
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that leakage of a small portion of the light generated is adequate for various laser applications. 
The situation is entirely different with light emitting devices, where there is no stimulated 
emission or lasing function and light extraction becomes a major problem. Furthermore, the 
light emitted by light-emitting devices is typically incoherent versus coherent light emitted by 
lasers. 

Since the major concern for light emitting devices is the ability to extract sufficient light, 
adding a light confining structure will not address this problem, and may worsen the problem. 
Because of the above differences, there is simply no reason or motivation for one skilled in the 
art to look to structures that confine light in lasers for application to light emitting devices. 

The reason given by the Examiner above for combining Takeuchi with Erchak is "for the 
advantage of even greater light confinement capacity (see [0002-0004] of Takeuchi)." Page 9 of 
the Office Action. The Examiner's reliance on such advantage in Takeuchi is misplaced. This 
advantage described in Takeuchi is exactly the wrong solution for solving the problem of 
inadequate light extraction for light-emitting devices. Therefore, we believe that the reason 
supplied by the Examiner for combining Takeuchi with Erchak will not motivate one with 
ordinary skill in the art to perform the combination urged by the Examiner. 

Furthermore, the waveguide layers (nitride semiconductor device) described in 
Paragraphs 25 and 27 of Takeuchi are crystalline layers. The Bragg reflector (DBR) of Erchak, 
composed of aluminum oxide and gallium arsenide, is not crystalline. It is therefore not clear 
how the crystalline waveguide structures of Takeuchi may be formed adjacent to and in contact 
with the non-crystalline structure in Erchak to make a practical device. The Examiner has failed 
to explain how this can be done. 

Claim 1 further contains the limitation that an index of refraction of said at least one 
waveguide layer is higher than that of the cladding layers. This further distinguishes from 
Erchak 

Based on the above, it is believed that there is no reason or motivation for combining 
Takeuchi with Erchak in the manner urged by the Examiner and that furthermore it is not clear 
how the two may be combined in view of their very different structures as noted above. Hence, 
Claims 1 and 33 are believed to be non-obvious over Erchak and Takeuchi. Claims 1 and 33 are 
therefore believed to be allowable. 



Attorney Docket No.: DICO.049US0 
VIAEFS - 11 of 14- 



Application No.: 10/773,943 



The reason for employing at least one waveguide in the light emitting device of claims 1 
and 33 is as follows. As clearly explained in paragraph [0017] of the present application, in one 
embodiment, the waveguide layers 122 and 123 have the important function of trapping optical 
power along the waveguide in one single mode or a few lower-order modes. By confining the 
optical power to a single mode or a few lower-order modes, this renders the extraction by 
photonic crystal of the light emitted by the active layer particularly effective. As noted in 
paragraph [0017], "extraction by Photonic Crystal would not be effective if the waveguide 
supports a number of modes with quite different propagation constants because the band edge of 
PC structure may correspond to only one mode or a few modes." Such rationale is not taught or 
suggested by Erchak and Takeuchi. 

In Claim 2, the Examiner is of the opinion that the DBR structure (first structure) in 
Erchak contains substantially a single optical mode (935 nm in one embodiment and at 790 nm 
in another, referencing first column of page 565, second and third paragraphs, respectively). We 
respectfully disagree. First, the wavelength that is extracted from the first structure is different 
from the optical modes that may be present in the first structure. Thus, each of the 935 
nanometer components and the 790 nanometer components that are extracted may have many 
different modes so that the fact that a single wavelength component may be extracted does not 
mean that only a single mode or a few lower order modes are extracted. In other words, 
wavelength of the light should not be confused with the optical modes. Second, what is 
extracted by the photonic crystal is only a part of the optical power present in the first structure. 
Hence the characteristics of the optical power extracted by the photonic crystal itself do not 
necessarily indicate what optical modes may be present in the first structure. If the Examiner 
disagrees, it is respectfully requested that the Examiner explain in detail and with factual support 
why in his view the DBR and the active layer in Erchak contain only a single optical mode. This 
was pointed out in the amendment mailed on May 1 9, 2006 in response to an earlier Office 
Action. The present Office Action failed to respond to the distinctions above. If the rejection of 
claim 2 is maintained in the next Office Action, it is respectfully requested that these distinctions 
be addressed specifically. 

Before the rejection of claim 4 is discussed, it will be useful to first examine the nature of 
the DBR structure of Erchak. We believe that the DBR structure of Erchak cannot be a 
waveguide layer. A Bragg reflector is typically made of alternating layers of high index of 
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refraction materials and low index of refraction materials. Thus the DBR structure merely 
reflects light that is incident upon it in a normal or near normal direction, but absorbs or 
transmits light that is incident on the structure at angles tens of degrees away from the normal 
direction. For this reason, the DBR structure fails to trap light and is not suitable for a 
waveguide. References for the Examiner (Wikipedia definition of DBR and article from the 
world wide web on optical waveguides) were submitted with the May 19, 2006 amendment. As 
clearly explained in these references, an optical waveguide guides light by total internal 
reflection and typically includes a core and cladding surrounding the core, where the claddings 
are made of a material with a slightly lower index of refraction than the core. This difference in 
the indices causes total internal reflection to occur at a cladding/core interface. The DBR 
structure of Erchak regarded by the Examiner as the waveguide clearly fails to match either the 
structure or function of the optical waveguides described in the reference on optical waveguides 
attached to the May 19, 2006 amendment. 

On claim 4, since the DBR layers of Erchak cannot be the waveguide layer, whatever 
may be the thickness of the layers of the DBR is irrelevant in regard to the thickness of the at 
least one waveguide layer of claim 4. This was pointed out in the amendment mailed on May 19, 
2006 in response to an earlier Office Action. The present Office Action failed to respond to the 
distinctions above. If the rejection of claim 4 is maintained in the next Office Action, it is 
respectfully requested that this distinction be addressed specifically. 

On claim 5, the Examiner is of the opinion that the device by Erchak comprises a 
transparent and conductive layer (AlxOy layer) over the first structure (second paragraph of first 
column of page 563). We disagree. The Al x O y layer in Erchak is located below the active layer 
and is therefore not over the first structure which comprises the at least one waveguide layer, the 
active layer and two cladding layers. Furthermore, the AlxOy layer in Erchak is not electrically 
conductive. 

In addition to the above, claims 2, 4, 5, 12, 14-17, 28-32 are further believed to be 
allowable since they depend from allowable claim 1. 

Claims 7-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Erchak and 
Takeuchi and further in view of common knowledge in the art. Claims 18, 19 and 21 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Erchak and Takeuchi and further in 
view of USP 6,420,732 to Kung. Claims 22-26 and 43-44 are rejected under 35 U.S.C. 103(a) as 
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being unpatentable over Erchak and Takeuchi and further in view of WO 01/91 194 to Baur. 
Claims 43-44 have been cancelled. Claim 27 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Erchak in view of Kung. The rejections are respectfully traversed. None of 
the supplementary references (common knowledge, Kung, Baur) remedies the deficiencies of the 
primary references, Erchak and Takeuchi. Hence independent claims 1 and 33 are patentable 
over all of the above references, and claims 7-1 1, 18, 19, 21-27 are believed to be patentable as 
well. 

CONCLUSION 

In view of the amendments and remarks contained herein, it is believed that all pending 
claims 1, 2, 4, 5, 7-12, 14-19 and 21-33 are in condition for allowance and an indication of their 
allowance is requested. However, if the Examiner is aware of any additional matters that should 
be discussed, a call to the undersigned attorney at: (415) 318-1162 would be appreciated. 



Respectfully submitted, 




October 18,2006 
Date 



Reg. No. 29,545 

PARSONS HSUE & de RUNTZ LLP 
595 Market Street, Suite 1900 
San Francisco, California 94105 
Telephone: 415.318.1160 (main) 
Telephone. 415.318.1162 (direct) 
Fax: 415.693.0194 
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